Microstrip patch antennas are available in different shapes and sizes. In this paper octagonal Microstrip patch antenna is designed. The octagonal patch antenna is simulated with different diameter concentric circles with improved gain. When the difference between major and minor diameter of the concentric circle improves, gain also improves. If the number of concentric circle increases the number of resonating frequency also increases. The major and minor diameter difference of 1.5mm gave the highest bandwidth of 332MHz and return loss also improved by 26.1009dB. Gain of the antenna for this new design is increased by 4dB, Band width is improved by 29.518%, and Return Loss is improved by 64.958% for the Concentric Circle 2.647/0.578. The HFSS software is used to simulate the new antenna.
INTRODUCTION
Microstrip Patch antennas are low cost, flexible and highly efficient. Different shapes and sizes of Microstrip patch antennas are available in the field of communication.
In this paper a new octagonal Microstrip patch antenna is designed and analyzed with different diameter concentric circle cut. If a cut is introduced in a patch antenna, the resonating frequency of the antenna will change or multiplied. Patch without cut will give a single resonating frequency. Number of resonating frequencies will increase proportionally with the number of cut. In special cases number of cut may not be proportional to the number of resonating frequencies.
The cut will introduce multiband property to the antenna. In this work three different diameter sets of concentric circle are analyzed. In case I the octagonal Microstrip patch antenna is analyzed without any cut. In case II antenna is analyzed with a set of concentric circle cut who's minor and major axis diameter difference is 0.5mm. In case III, antenna is analyzed with a set of concentric circle cut who's major and minor axis diameter difference is 1mm. Finally in case IV, the major and minor diameter difference is taken as 2.069mm.
When the diameter difference increases it gives improved Band Width, Gain and Return loss. Gain is improved when the diameter difference is increased from 0.5mm to 2.069mm gradually. Gain increased gradually but we got improved Band width and Return Loss when the diameter difference is 2.069mm. In case of 0.5mm and 1.0mm diameter difference Band Width is very less and Loss is very high. The Microstrip Octagonal Patch antenna gave good optimized result when the major and minor diameter of the concentric circle is 2.069mm.
LITERATURE REVIEW
Octagonal semicircular annular ring is used for wideband antenna design. Different shapes likes pentagonal [5] [2], hexagonal antenna also designed. But improvement of return loss to 40dB is a novel approach in this paper. Metamaterial also used along with the patch to reduce ration loss. [1] [3]
DESIGN SPECIFICATIONS
The Octagonal Microstrip multiband patch antenna is designed based on square patch antenna. The four sides of the square are truncated by equilateral triangle based on fractal geometry. In fractal geometry a side is divided into three segments and middle segment is omitted either by triangular or square shape.
Here sides of the square patch are truncated by triangular shape. Octagonal Microstrip patch antenna is designed from rectangular microstrip patch antenna by fractal geometry concept. The sides of the rectangular microstrip patch antenna divided into three parts and corner parts of four sides are truncated to generate octagonal shape.
MATHEMATICAL MODELING FOR SQUARE PATCH ANTENNA
Width of the patch,
where, c = free space velocity of light = 3 × 10 10 cm/sec fr = Resonating Frequency = 5.2GHz
Width of the patch is 17.55mm. Effective Permittivity,
Effective permittivity is 3.874mm. Effective length of the patch,
where, 
Change of Length is 0.7262mm. Length of the patch, L = Leff -Del L (5) Length of the patch is 13.19mm. For square patch average of length and width is taken as 15mm. For fractal antenna design one side is divided into three parts. Therefore one side of the octagon is 15mm/3 is 5mm. The octagonal shaped microstrip patch antenna of side 5mm each can generate two frequencies of 5.644GHz and 7.84GHz with return loss 18.0214 and14.0798 respectively. Here fractal geometry is used to design the octagonal antenna. Since 1 st iteration of fractal geometry is applied, so two resonance frequencies are generated. Gain only improved to a certain limit. Gain improved from 0dB to 4dB. 
CONCLUSION
In this paper a new Multiband Octagonal Microstrip Patch Antenna is designed which can be used within the frequency range of 5.2480GHz to 8.02GHz. But all the intermediate frequencies are not efficient. The gain and return loss is improved at 8.02GHz frequency. The Gain, Return loss and Band width are improved by 4dB, 64.958% and 29.518%.
